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IHOACHUTEJIBHAS 3AIINCKA

Y4eOHsblii Kypc «Anrebpay SBISETCS OJMHUM U3 Hanbosiee 3HAYMMBIX B MIPOrPaMMe CPEIHETo OO0IIero
o0Opa3oBaHMs, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIEYUBAET WHCTPYMEHTAJIbHYIO 0azy Uit
M3Y4YEHUSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOpPOHBI, (OpPMHUPYET JOTHYECKOoe U
abCTpakTHOE MBINIICHUE O0YyJYaIoOUIMXCsS Ha YpOBHE, HEOOXOIMMOM JUISi OCBOCHHSI HWH(OPMATHKH,
00IIeCTBO3HAHUS, UCTOPHH, CIIOBECHOCTH W JPYTUX TUCIUILUIMH. B paMkax JaHHOTO y4eOHOTO Kypca
oOyuaroluecs: OBJIa/IeBalOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (opMylIupyer
CBOM JTIOCTHKEHUSI B MaTeMaTu4yeckoit popme.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VuebHblil Kypc anreOpbl MU HadaJl MaTeMaTHYECKOrO aHAIM3a 3aK/IaJbIBA€T OCHOBY JJIS YCIIELIHOIO
OBJIaJICHUS] 3aKOHaMU (DU3MKHM, XUMHUH, OMOJIOTMH, TMOHHUMAHUSA OCHOBHBIX TEHACHLUHN pa3BUTHUS
SKOHOMHMKHU U OOILECTBEHHOH »WM3HH, IMO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX LU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX JJIS JajbHemero oOpa3oBaHUS U B
MOBCEHEBHON JKM3HU. B TO ke Bpems oOBlageHHe aOCTPAKTHBIMH M JIOTHUYECKH CTPOTUMHU
KOHCTPYKLMSAMH  aireOpbl M MaTeMaTHMYeCKOro  aHaluM3a pa3BUBAaeT YMEHHME  HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTb MCTUHHOCTb, JOKA3bIBaTh YTBEP)KICHHS C MOMOIIbI0 MHIYKLHMUA U
paccyxnaTh JEeIyKTUBHO, MCIOJb30BaTh 0000IIEHHE M KOHKPETU3aIMio, aOCTparupoBaHue Hu
aHaJIOTHI0, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILJICHUE.

B xone u3ydeHus yueOHOro kypca «Amnredpa» oOydaromluecs IMOJIy4alOT HOBBIM ONBIT pEIICHUs
MIPUKJIAJHBIX 3a]1a4, CAMOCTOSATEIBHOIO IIOCTPOCHUS MATEMAaTUYECKUX MOJIEJIEH peaJbHbIX CUTyaluH,
MHTEpIpPETAlMM  IOJIYYEHHBIX  PEIICHHWM, 3HAKOMATCA C  [pUMEpaMH  MaTeMaTH4YECKHUX
3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMHUCI MATEMATHYECKUMU OTKPBITHAMH
U UX aBTOPaMH.

VY4ebHblil Kypc 00s1afiaeT 3HAUUTENbHBIM BOCIIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN peaan3yercs: Kak
yepe3 yueOHbI MaTepual, criocoOCTBYOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TaK U Yepe3
cnenupuKy y4eOHOM NesATeNbHOCTH, TpeOyroliel MpOJOIKUTENbHOM KOHLEHTPAalUud BHUMAaHUS,
CaMOCTOATENIBHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYECHHBIN PE3YyJIbTAT.

B ocHoBe Meronuku oOyuyeHHMs anreOpe M HayajJaM MaTeMaTHMYeCKOro aHalM3a JISKUT
NesITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

B crpykType yueGHOro kypca «Anredpa» BBIIEIECHBI CIEAYIOIIUE COAEPKATEIbHO-METOJANYECKHE
muHuK: «Yucna W BeMUCIEHHs», «DPYHKUMUM U Tpadukm», «YpaBHEHHS U HEpaBEHCTBa», Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JIMHUU M3Y4alOTCs Ha MPOTSDKEHUH OOYyYeHHsI HAa YPOBHE
cpeaHero oémero oOpa3oBaHHUs, €CTECTBEHHO JOMOJHSAA JAPYr Apyra MU IOCTENEHHO HACHIIIAsCh
HOBBIMH TeMaMu WU pazaenamu. J[aHHbIM y4eOHbIN Kypc SBIS€TCS HHTETPAaTHUBHBIM, IOCKOJBKY
o0beMHseT B cebe cojepiaHHe HECKOJbKMX MaTeMaTHYeCKUX TUCIHUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MATEMATUYECKUIN aHAIIN3, TEOPUs MHOXKECTB, MaTeMaTU4ecKas JIOTUKa u apyrue. I1o
Mepe TOro Kak 00ydJaroluecs OBIJIAJEBalOT BCE Oojiee MIMPOKUM MaTeMaTHUYECKUM aIllapaToM, y HUX
NOCJIEI0BATENbHO (POPMUPYETCSI U COBEPLICHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTHYECKYH0 MOJAEIb
peanbHON CUTyaluH, IPUMEHSATh 3HaHUS, [TOJyUYEHHbIE IPU U3YYEHUU Y4eOHOIo Kypca, Ui pelleHus
CaMOCTOSITENIbHO C(OPMYIHPOBAHHON MaTeMaTW4YecKOM 3aJjaud, a 3aTeM WHTEepIpPEeTHPOBATH CBOM
OTBeET.

ConepxaTtenbHO-MeTOANYECKAs JTUHMS «HuClia U BBIUUCIEHHS» 3aBepIlaeT (OPMHUPOBAHUE HABBIKOB
UCIOJIb30BAaHUS JIEHCTBUTENBHBIX 4YHCEN, KOTOpOE ObUIO HAayaToO Ha YPOBHE OCHOBHOIO OOLIETO



oOpazoBanmsi. Ha ypoBHe cpemHero oOmiero oOpa3oBaHuss 0co00€ BHUMAHHE YACISICTCS
(OpPMUPOBAHHIO HABHIKOB pPAIlMOHATBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B Ce0S HCIIOJIIb30BAaHUE
pa3nuYHBIX (HOPM 3amMCH YUCIIa, YMEHUE JeNIaTh TPUKUAKY, BBIMOIHATH MPUOIIKEHHBIC BEIUMCIICHHS,
OLICHUBATh YHCIIOBBIE BBIpAKEHUS, paboTaTh C MaTeMaTHMYECKUMH KOHCTaHTaMH. 3HAKOMBbIE
OoOy4arolMMCsi MHOXECTBA HATypaJbHBIX, IEJIbIX, PAlUUOHAJIBHBIX U JCHCTBUTEIbHBIX YHCEI
JOTIOJTHSIFOTCSI MHOKECTBOM KOMITJIEKCHBIX 4Yucell. B KaXJa0M W3 3THX MHOXECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CHEIHM(PUICCKIE 3a]]a491 U OTIepAIliK: JeJICHUE HaIeI0, OTIEPUPOBAHNUE OCTATKAMHU
HAa MHOXECTBE LIENBbIX YHCed, OCOOble CBOMCTBA palMOHAIBHBIX M HPPANUOHATIBHBIX YHCE,
apudmeTHyecKkue orepaluu, a TaKKe H3BJICYCHHE KOPHS HATypalbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Mcell. biarojgapsi mocieqoBaTeIbHOMY PACIIMPEHUI0 KPyra HCHOJb3yeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXHOCTSMU WX MPUMEHCHHS JUIsl PEIICHUS Pa3IMYHBIX 3a7ad (OpMUpYeTCs
MPEACTABICHUE O €AMHCTBE MAaTEMAaTUKU KaK HAyKH M €€ pOJid B MOCTPOCHUHM MOJENEH peanbHOro
MUPa, HIUPOKO UCIIONB3YIOTCS 0000I1IeHNEe U KOHKPETU3AIIUS.

Jlunusa «YpaBHEHUST M HEPABEHCTBA» pPEATM3yeTCs Ha NPOTSHKEHHUM BCEr0 OOyUEHHS Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus, MOCKOJIBKY B KaXI0M paszzeine [IporpaMMel peyCMOTPEHO pelieHne
COOTBETCTBYIOIIUX 33/1a4. B pe3ynbpTare 00ydaromuecs OBIaeBal0T Pa3IMUYHBIMA METO/IaMU PEIICHUs
paloOHAaJIbHBIX, HPPALMOHAIBHBIX, IMOKA3aTEeIbHBIX, JOTAPU(PMUUYECKHMX U TPUTOHOMETPHUECKUX
ypaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajJlay, CoAepKalux rnapamerpsl. [lomydeHHble yMEHUS
IIUPOKO HCIOJIB3YIOTCS TPU HUCCICAOBAHMHM (DYHKIIMI C TOMOIIBIO MPOU3BOIHON, MPH PEHICHUH
MPUKJIAIHBIX 33/lad W 33/1ad Ha HAXOXXJICHHE HAWOOJbIIMX W HAUMEHbBIIUX 3HAYCHUH (YHKIUU.
JlanHast copepkaTenbHas IMHUS BKIIIOYaeT B ce0s Takke (POpMUPOBAHHE YMEHHH BBITIOIHATH PACUETHI
nmo ¢dopmynaMm, TmpeoOpa3oBaHHs pPAIMOHAIBHBIX, HPPANUOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBIPDOKEHHI, a TaKKe BBIPAKEHHM, COAEp)KalIUX CTEMeHH u JorapudMmbl. braromaps u3ydeHHIo
anredbpanveckoro Marepuana MpoUCXOAUT JalbHelIlee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcsi, (GOpMHUPYIOTCS HaBBIKM JAEIYKTHUBHBIX pACCYXACHHH, pPabOTHl ¢
CUMBOJILHBIMH (hOpMaMH, TMPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U
HepaBeHCTB. Aunrebpa mpemiaraeT 3(Q(QEKTUBHBIE HHCTPYMEHTBHI JUIsl PEIICHHS TPAKTUUYECKUX |
€CTECTBEHHO-HAYUYHBIX 33/1a4, HarJIA/IHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.
CopepxarenpbHo-MeTonu4eckass JUHUS «DyHKIMKU U TpaQUKU» TECHO MEPEeIIeTaeTcs C JIPYyTuMU
JUHUAMH y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a7aéT IMOCJIEeI0BATEIbHOCTh U3yUYeHUS
Matepuaina. l3ydeHue crTeneHHOW, IOKa3aTeNbHOM, JIOTapU(PMUUYECKOH U TPUTOHOMETPUUYECKHUX
(GyHKIUH, UX CBOMCTB U IpadUKOB, UCIIONIb30BaHNE (DYHKITUH AJIsl pelIeHUs 3a7a4 U3 IPYTUX yueOHbIX
MPEAMETOB U PEANbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHHEM
ypaBHEHHUNW W HepaBeHCTB. [Ipu SToM OoJsiblIoe BHUMaHUE YACHSICTCS (POPMUPOBAHUIO YMEHUS
BBIpaXaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY Pa3IUYHBIMH BEIHMYUHAMH, HCCIIECIOBATH MOTyYEHHBIE
GbyHKIIUM, CTpouTh WX rpaduku. Marepuan 3TOW CoOJEpKaTeNbHOW JTHHUM HAIEeH Ha pPa3BUTHE
YMEHHI U HABBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MKy BEIMUYMHAMH B Pa3NUIHON (opMme:
AHATUTUYECKOW, Tpaduieckol ©  ciloBecHOW. Ero wu3ydeHme CrmocoOCTBYeT  Ppa3BUTHIO
QITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0O W KOHKPETHU3AIHMH, HCIIOIH30BAHUIO
AHaJIOTH.

ConepxarenpHas nuHus «Havaia MmaTeMaTH4YecKOro aHain3a» MO3BOJSET CYIIECTBEHHO PaCIIMPUTH
Kpyr KaKk MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 33Ja4, JOCTYMHBIX 00yYarolIMMCs, TaK KaKk y HHX
MOSIBJISIETCS. BO3MOXHOCTh CTPOUTH TpadUKU CIOKHBIX (YHKIMHA, ONpeAensiTh UX HauOOIbIIME U
HAaUMEHBIIINE 3HAUCHUS, BRIYUCIATH IO QUTyp U 00BEMBI TENI, HAXOUTH CKOPOCTH U YCKOPEHUS
npoieccoB. JlanHas cojaepxaTenbHash JMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHHS
MaTeMaTHUYECKUX MOJENEH peaJbHbIX CHUTYallMd, ITO3BOJSET HAXOAWTh HAaWJIydllee pEIICHHE B



NPUKJIAJHBIX, B TOM YHCIE€ COLUUAIbHO-I)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOT0 aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMAIbHO-TIOTHYECKOTO W
KpPEaTHBHOTO MBIIUICHHUS, (JOPMHUPOBAHUIO YMEHUH PACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHUKE U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIMXCS PE3y/bTaTax, MOJYyYEHHBIX B
XO/JIe pa3BUTHSI MaTEeMaTHKU KaK HayKH, U 00 UX aBTOpax.

B yueOnom kypce «Anrebpa W Hadaisa MaTeMaTHYECKOrO aHAlM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJIEIMPOBAHMs, KOTOpBIE MPHU3BaHBI COCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MIOCTPOCHUST MOJIeJIel peallbHbIX CUTYalluid, HCCIIEeNOBaHHUS ATHX MOJENECH C MOMOIIbI0 ammapara
anreOppl ¥ MaTeMaTUYECKOr0 aHallu3a, WHTEPIPETAllMK MOITYYSHHBIX pe3yJbTaToB. Takue 3alaHus
BILJIETEHB! B KAKIbIH M3 pa3/ieloB MPOrpaMMbl, IIOCKOJIbKY BECh MaTepuan y4eOHOro Kypca IIUpOKO
UCIOJIb3YETCSl AJI1 pEelIeHMs] NPUKIAIHBIX 3aj1ad. [Ipu pelleHuu peanbHbIX MPAKTUYECKUX 3adad
oOyuaroluecss  pa3BUBAlOT  HAONIONATENbHOCTh,  yYMEHHME  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, UCIOJIB30BaTh AaHAIOTHIO, 00001maTh ¥  KOHKPETU3UPOBATh MpOOIEMYy.
HesitenpHOCTh 1O (POPMUPOBAHHMIO HABBIKOB PELICHMS MPUKIAAHBIX 337a4 OPraHU3yeTcsl B Ipoliecce
M3yUYEHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayala MaTeMaTHYeCcKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue yue6HOTO Kypca «Anredpa» otBoautcs 34 gaca 1 yac B Heziemro
COAEPXAHUE OBYYEHUA

10 KJIACC

Yucaa v BbIYHCJIECHUA

Panmonaneupie uncna. OOBIKHOBEHHBIE H  JECATUYHBIE JPOOM, TPOIEHTHI, OECKOHEUHBIE
nepuoanueckue apoodu. [Ipumenenne npoOeit W MPOIEHTOB IJisi PEIICHHS MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HaHUW U PeaJbHON KU3HU.

JleiicTBuTenbHbIe uKcna. PannoHanbHbIle U UppallMOHaTbHbIE YKcaa. ApUpMETHUECKHE OTepaIuu ¢
NEHCTBUTENBHBIMU YMCIaMH. MOAYNbh AEWCTBUTENHHOTO uWCIa M ero cBoiictBa. [IpubmmkéHHbIE
BBIYMCIICHH S, TPABUJIA OKPYIJICHUS, IPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenp c uensiM mokazateneM. bunom Herlotona. Mcnonb3oBanue noaxonsmeil Gopmbl 3amucu
JNENCTBUTENBHBIX YMCEN ISl PEIICHUS] MPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.
ApubdMeTnieckuii KopeHb HATYpadbHOW CTENEHHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNEeM U €€ CBOMCTBA, CTENEHD C JICCTBUTEIbHBIM MTOKA3aTEIEM.
Jlorapudm uncna. CBoiictBa norapudma. JlecITHIHBIE U HATYPATBHBIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI'€HC YHMCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCUHYC U apKTaHT'€HC
YUCIIOBOTI'O APT'yMEHTA.

YpaBHeHHs U HEPABEHCTBA

TokmecTBa M TOXJIECTBEHHBbIC IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHWs. PaBHOCHUIIBHBIE
YpaBHEHUS U YpaBHEHUs-CIIeICTBUSA. HepaBeHCTBO, pelieHre HEPaBEHCTBA.

OcCHOBHBIE METONIBI pEIIEHUS LEeNbIX U JPOOHO-PAIMOHANBHBIX YpPaBHEHHH U HEPABEHCTB.
MHorowieHsl OT OAHOM INEpEeMEHHOM. JlelleHrne MHOrowieHa Ha MHOTOWIEH C OCTarkoM. Teopema
be3y. Muorousensl ¢ nieasiMu ko3 dunrerramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHH.

Uppaunonansubie ypaBHeHMsl. OCHOBHBIE METO/bI PEIICHUS UPPALMOHATBHBIX YPABHEHHIA.
[TokazaTenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS MTOKA3aTEIbHBIX YPABHEHHI.
[IpeoOpazoBanue BeIpaXEHUH, COIEPKAIINX JTOTaPUPMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METOBI pEeUICHUS JIOTapU(PMUIECKUX YPAaBHEHUH.



Jlunelinas, KBagpaTW4Hass © JApOOHO-TMHEHHas (QYHKIUU. DJIEeMEHTApHOE HCCIeJOBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas pyHKIHs ¢ HATYpaJbHBIM U IENBIM Moka3aTteneM. E€ cBoiictBa u rpaduk. CBoicTBa H
rpaduk KOpHs N-0if cTeneHu Kak QyHKIUKU OOpPaTHOM CTENEHU C HAaTypalbHbIM ITOKA3aTEJIEM.
[TokazarenbHas u jorapudmuueckas QyHKIHMH, UX CBOMCTBa U rpaduku. VMcnonszoBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (QYHKIUH YHCIOBOTO
aprymMeHTa.

OyHKIMOHANBHBIE 3aBUCMMOCTH B pealbHBIX Mpoleccax M SBICHUAX. ['paduku peanbHBIX
3aBUCUMOCTEHN.

HenpepoiBable GyHKINU U UX cBOCTBA. TOYKHM pa3ppiBa. ACUMITOTHI rpadukoB (ynkiuii. CBoHCTBa
GyHKIMI HENmpephIBHBIX Ha OTpe3ke. MeTon MHTEpBANOB ISl pelleHUst HepaBeHCTB. lIpuMeHneHnue
CBOMCTB HETIPEPHIBHBIX (PYHKIIMH JJIsl pELICHUS 3a/1a4.

IlepBass u BrOpast mpousBoAHble ¢GyHKIMU. OnpenencHue, TeOMETPUUECKUN U (PU3MYECKHI CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIIbHON K TpaduKy (yHKITHH.

[IpousBonubie snemMeHTapHBIX GyHKIUE. [Ipon3BogHass CyMMBI, NPOU3BEACHHS, YACTHOTO H
KOMITO3UIIUH (PYHKIIUHA.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBEHOI'O KYPCA «AJITEBPA 11 HAYUAIJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YYaIOMIerocsl Kak akKTUBHOTO M OTBETCTBEHHOT'O YJIEHA
POCCUICKOTO 00IIECTBA, MPEACTABIEHHUE O MATEMATHYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBJICHUH, TPOLEAYp TPakIaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCH U APYroe), yMEeHHe
B3aUMO/ICHCTBOBATH C COIIMAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKITUSMU U Ha3HAYCHHEM;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKOH HWICHTHUYHOCTH, YBAXKEHHS K TMPOUUIOMY U
HACTOSIIEMY POCCHUUCKON MaTE€MAaTHUKH, LEHHOCTHOE OTHOIICHHE K JIOCTH)KEHUSIM POCCUUCKUX
MAaTeMaTUKOB M POCCUUCKONW MaTEMATHYECKOW IIKOJIbI, UCMOJb30BAHUE ATUX AOCTHKEHUW B APYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JIyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUS, ITUYECKOTO TMOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTIKCHUA HAYKU U
JEeSTeNbHOCTHIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKITIOUAs SCTETUKY MAaTEMAaTHIECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, PelIeHUH, pacCy ACHUH, BOCIPUUMYNBOCTh K MAaTEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUIOB
HCKYCCTBA;

5) ¢pusuveckoro BoCHUTAHMSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MAaTeMaTHYECKHE 3HAHHWS B HWHTEpPEcax 3J0pPOBOTO H
0e3omacHOTO 00pa3za KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (30POBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHSATUH M OTHABIXA, peryispHas (pu3ndeckas aKTUBHOCTH), (hHU3HUECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESTEIIbHOCTHIO;

6) Tpy10BOr0 BOCIMTAHUSA:



TOTOBHOCTh K TpYyHy, OCO3HaHME IIEHHOCTH TPYIOJIO0us, HHTEpeC K pa3iudHbIM cdepam
poecCHOHATLHON JIEATEIIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOH M €€ MPHIOKCHUSIMHU, yMEHUE
COBEpIIATh OCO3HAHHBINA BBHIOOP Oymymiell mpodeccuu W pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIE
IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHI0 M CamMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEW KM3HU, F'OTOBHOCTh K AKTHBHOMY YYacTHIO B PEIIEHUM MPAKTHUUECKUX 3ajad
MaTeMaTU4YeCKOW HalpPaBJIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCITMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYphl, MOHHUMAHHE BIIUSHUS COLUAIBHO-DKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHME MPUPOAHONM W COLMAIBHOM Cpeibl, OCO3HaHUE TII00aJbHOTO XapakTepa
IKOJIOTHYECKUX MPOOJIEeM, OPUCHTANNS HA IPUMEHEHHE MAaTEeMaTUICCKUX 3HAHUU JIJIsl PEIICHUS 3a7a4
B 00J1aCTH OKPY)KAIOILIEH Cpenibl, MIaHUPOBAHUE TOCTYNKOB M OLIGHKH MX BO3MOXHBIX MOCIEICTBUN
JUISL OKPY KaIOILEn Cpeibl;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH H
OOIIECTBEHHON TMpaKTHKH, TMOHMMaHHE MaTeMaTHYeCKOH HayKh Kak c(epbl UelIoBEYeCKO
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS LIUBWIM3ALMU, OBJIAJCHUE S3BIKOM
MareMaTUKd M MaTEeMaTUYECKOM KYJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHpaA, TOTOBHOCTh
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruueckue aeiicTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYNIECTBEHHBIC TPU3HAKA MaTEMaTHYECKHMX OOBEKTOB, IOHSITHH,
OTHOLICHUHA MEXAYy MOHATHAMH, (QOPMYJIUPOBAaTh ONpEIENCHUs MOHATHH, yCTaHABIUBATh
CYIIECTBEHHBIN NpHU3HAK KiaccH(UKALMU, OCHOBAaHUS JUIsl OOOOLIEHHS U CPaBHEHUS, KpUTEPUHU
IPOBOANMOTIO aHAJIN3A,;

BOCTIPUHUMATh, ()OPMYITHPOBATEH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIBHBIE H OTPHUIIATEIILHBIE,
€IMHUYHBIE, YaCTHbIE U OOIINE, YCIIOBHBIE,

BBISIBIIAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IMPOTHBOpeuYUs: B (pakTax, JaHHBIX,
HAOJIOZCHUSAX W YTBEPXKIEHUSX, TMpeiarath KPUTEPHH /IS BBIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JieNaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U MHAYKTHBHBIX YMO3AKIIOUSHUH,
YMO3aKJIIOUEHUH 110 aHaJIOTUH;

MPOBOJIUTh CAMOCTOSITEIBHO JIOKA3aTelbCTBA MAaTEMAaTHYECKMX YTBEPXKACHUH (NpsMble W OT
MIPOTHBHOTO), BHICTPAUBATh apryMEHTAIMIO, TPUBOANUTE MPUMEPHl U KOHTPIPHUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOBI;

BbIOMpATh crioco0 pemeHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNUs, BEIOUPATh
HanboJee MOAXOAIINN C YIETOM CAMOCTOSTEITFHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciieioparejbcKie AeiicTBUA:

MCIOJIb30BaTh BONPOCH! KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUS, (POPMYIHPOBATH BOMPOCHI,
¢buKkcupyoomue MNpoTUBOpEYne, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOO MO3UINI0, MHEHHE;

IIPOBOJIUTh CAaMOCTOSITEIIbHO CIUIAHMPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAaHHE 110 YCTAHOBJIEHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMSA, MPOLECCA, BBIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;



CaMOCTOSITENILHO ~ (OpMyJIUpOBaTh O0OOIIEHHs M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HAOIOACHNS, HWCCIEIOBaHMSA, OIICHHWBATh JOCTOBEPHOCTH IIOJNYYEHHBIX pE3yJbTaTOB, BBIBOJOB M
000011eHMIT;

IIPOTHO3UPOBaTh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, a TAaKXKE BBIIBUIATH IPEANOIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:

BBISIBIIATh JePUINUTH HHOOPMAIMH, JTAHHBIX, HEOOXOAUMBIX Ui OTBETa HAa BONPOC M IJISI PEIICHUS
3a/1a4H;

BbIOMpPATh MH(OPMALUIO U3 MCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETHPOBATH UHPOPMAIIUIO PA3THYHBIX BHJIOB U (POPM IIPE/ICTABICHHS;

CTPYKTYpUpOBaTh HH(OpMAIMIO, MPEACTaBIATh €€ B PasNUYHBIX (QOopMax, WILTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HaIEKHOCTh HH(POPMALIUU IO CAMOCTOSTENHEHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIE yHUBEpPcaIbHbIE YUeOHbIE TeiCTBUA

Oo0menue:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CYXJICHUS B COOTBETCTBUU C YCIIOBUSIMH M LIEISIMH OOLICHHUS, SICHO,
TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$I B YCTHLIX U IIMCBMCHHBIX TCKCTAaX, JaBaTh IIOSICHCHUA
10 XOZy PEIICHMS 3a]a4l, KOMMEHTUPOBATh IIOJy4E€HHBIN PE3YyJIbTAT;

B XOJIc OOCYXXICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI, periacMoit
3a/lauM, BBICKA3bIBaTh MWJICH, HAIICJICHHBIE HAa TIOUCK PEIICHHUs, COMOCTaBISATh CBOU CYXICHHS C
CY)KZIGHI/IHMI/I )IpyrI/IX y‘-IaCTHI/IKOB Jauaiora, O6Hap}I)KI/IBaTB pa3J’II/I'-II/Ie n CXO0ICTBO HO3I/IHHI>1, B
KOPPEKTHOH opme GopMyTUpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHHSI,

MPEJCTaBIATh  PEe3yNbTaThl  PELICHUS  3a/Jayd, OKCIEPHUMEHTa, HCCIEJOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (opMarT BBICTYIUICHHS C y4€TOM 3aqad Mpe3eHTAllMd M OCOOEHHOCTEH
ayTUTOPUH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS

Camoopranmusanmus:

COCTaBJIATH IUIAH, aJTOPUTM PEIICHUs 33a/Ja4yd, BBIOMPATH CIOCOO pElIeHUs ¢ Y4ETOM HMEIOIIMXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBATh U KOPPEKTHUPOBATh BApUAHThI PEIICHUN ¢
y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTELIEKT:

BNIQJICTh HAaBBIKAMU T[IO3HABATEIbHOW pepIeKCMH KaK OCO3HAHUS COBEpIIAeMbIX JCUCTBUN U
MBICITUTENIBHBIX TPOIECCOB, UX pEe3yJbTaTOB, BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
mpolecca 1 pe3yJsibTaTa pelieHusl MaTeMaTH4eCKon 3a/1aui;

MPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUHU 3a/1a4¥, BHOCUTh KOPPEKTHUBHI B
JEeSTebHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pE3yJbTaTa IMEIH M YCIOBUSAM, OOBSICHSTH NPUYMHBI JOCTIKCHHS WU
HEJOCTHIKCHHS PE3yIbTaTOB JESATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OILEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIWBHUYaJbHOM pabOTHI MpPU pEIICHUU
y4eOHBIX 3aj7a4, NPUHUMATh IIellb COBMECTHOH JEATEIhHOCTH, IUIAHUPOBATh OPTaHU3AIIMIO



COBMECTHOMW pabOThI, paclpeessTh BHIBI padoT, JOrOBApUBATHCS, OOCYKIATh MPOLECC U PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMIOBEIX (hopMax paboTwl (00CYXIeHUsI, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
WHbIC), BBINOJIHATH CBOI YacTh PadOThl M KOOPAWHHUPOBATH CBOM JCHCTBHS C IPYrHMH YiICHAMHU
KOMaH[Ibl, OLICHMBAaTh KAuecTBO CBOEr0 BKJIaAa B OOMMH MNPOAYKT 10  KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6yuyenus B 10 kiacce oOyyaromuics MOJIYYUT CIEAYIOLIME MPEIAMETHBIE PE3YNIbTaThl 110
OTACNTBHBIM TeMaM pabodell mporpamMMmbl y4eOHOro Kypca «AureOpa M Hadana MaTeMaTHYECKOTO
aHaIM3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMM: PALMOHAIBHOE YMCIO, OECKOHEYHas Iepuoauyeckas ApoOb,
IIPOLICHTBI, UPPALMOHAIBHOE YHUCIIO, MHOKECTBA PAMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEN, MOAYIb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHATh JPOOU M MPOLEHTHI JUIsl PeLIeHUs MPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpacield 3HaHUH U
pEATBHOMN )KU3HU;

MPUMEHATh NPHOIMKEHHBIE BBIYMCICHUS, TPABWIIA OKPYIVICHHS, NMPUKUJKY W OLEHKY pe3yibTara
BBIYHCIICHHUI;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: CTENEHb C IIeNbIM IOKa3aTeleM, MCIOJIb30BaTh IMOAXOAIIYIO
¢dbopMy 3ancH JeHCTBUTENbHBIX YMCEN I PEIICHHs] TPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX;
cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTENIEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTelNeM;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: JIOTapU(PM YHcia, AeCATUUHBIE U HaTypallbHbIE JIorapu(MBI;
CBOOO/THO ONIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOT0 apryMEeHTa,
ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, aPKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOO/THO ONEPHPOBATH NOHATUSAMM: TOKJECTBO, YpAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIE YPAaBHEHMSI
U ypaBHEHUSA-CIIEACTBHS, PABHOCUIBHBIE HEPAaBEHCTBA;

MPUMEHSTh Pa3IUYHbIE METOAbl PELIEHUS pPAlMOHAIBHBIX M JPOOHO-pAllOHATBHBIX YpPaBHEHHI,
MPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNs HEPaBEHCTB;

CBOOOJHO OINEPUPOBaTh MOHATUSAMHU: MHOTOWIEH OT OJHOM NEPEeMEHHOH, MHOTOWIEH C LEJIbIMH
KO3 pHIIMEeHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTD JIeJICHHE MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miist pemienus 3anay;

cBOOO/ZIHO OMNEpUPOBATH MOHATUSMHU: CHCTEMa JMHEWHBIX YpaBHEHMH, MaTpHIla, OIpeIeIUTeIh
MaTpULbl 2 X 2 U €ro TeOMETPUUYECKUN CMBICI, MCIIOJIb30BaTh CBOMCTBA ONpPEAETHUTENS 2 X 2 Uit
BBIUHCJIEHUS €r0 3HAUEHUS, IPUMEHATH ONPEIEIUTENN U PELIEHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUH,
MOJIEJINPOBATh pEalbHbIE CUTYallHHM C IOMOIIBIO CUCTEMBI JIMHEHMHBIX YPAaBHEHWM, HCCIEAO0BAaTh
IIOCTPOEHHBIE MOJENN C IOMOINBK) MAaTpULl U ONPEAEIUTENIeH, WHTEPIPETUPOBATH I10JYYECHHBIN
pe3yJbTarT;

MCMOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIsl TpeoOpa30oBaHus BRIPaKEHUI;

BBINOJIHATE IIPEOOpPA30BAHUS UHUCIOBBIX BBIPDAKEHHUM, COAEPKAIIMX CTENEHU C palMOHAIbHBIM
IIOKa3aTeNeM;

MCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 1JIsl TpeoOpa30BaHus JTOorapu(pMUUIECKUX BBIPAKCHUN;



CBOOOJHO ONEpPUPOBATH TMOHATHAMM: HUppalMOHAIIbHBIC, II0Ka3aTelbHbIE M JiorapupMUUECKue
YpaBHEHHUs, HAXOAWUTb WX PEIICHUS C IOMOIIBIO PABHOCUJIBHBIX IEPEXOJ0B WM OCYIIECTBIIAA
IIPOBEPKY KOPHEH;

IIPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (OPMYIbl A IpeoOpa3oBaHUs TPUTOHOMETPHUECKUX
BBIPAXKEHUI;

CBOOOJHO ONEpPUPOBATh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NMPUMEHSATh HEOOXOIMMBbIC
(bopMyIIBI TSl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJINPOBaTh pEalbHblE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHUS, YpPaBHEHHS,
HEPABEHCTBA 110 YCIIOBHUIO 3a/1a4d, MUCCIEA0BATh IIOCTPOCHHBIE MOJEIN C MCIOJIb30BaHUEM ammapara
anreopshl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUPOBaTh MOHATUAMM: (YHKLHSA, CIOCOObI 3aJaHus (YHKLUMHU, B3aUMHO OOpaTHbIE
GbyHKIMH, KOMIO3UIMA (YHKIMH, rpaduK (YHKLUMH, BBIIOJIHATH 3JIEMEHTapHble HpeoOpa3oBaHUs
rpadukoB pyHKUUI;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMH: OOJIACTh ONPENEICHUS U MHOXXECTBO 3HAYCHHN (DYHKIIMH, HYIIH
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpPHPOBATh MOHATUSAMM: UYETHbIE M HEYETHbIE (YHKLUMH, MEPUOJUUYECKUE (PYHKLUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIUH, HauOoOJbIee U
HauMeHbIlIee 3HaUYeHUE (PYHKLNUN HA IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: CTENEHHass (YHKLUUSA C HATYpaJbHBIM M ILEJIbIM IOKa3aTeleM,
rpaduK cTerneHHON (GYHKIUHU C HATYpaJbHBIM U LEJIbIM [TOKa3aTeneM, rpaduk KOpHs N-0i cTeneHn Kak
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM IIOKa3aTeNIEM;

ONEpUpPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTU4Has U JpOOHO-IMHEWHas (QYHKIMH, BBINOJHATH
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPa(HKOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: MOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX CBOHCTBA U
rpaduKH, UCIOJIb30BATh UX IPAPUKH IS pELICHHs YpaBHEHUI;

CBOOOZIHO  ONEpUpOBATh  MOHATUSMHU:  TPUTOHOMETPUYECKAss  OKPYXHOCTb,  ONpEJeNICeHHE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOTO apryMeHTa;

MCMOJb30BaTh TpapuKH QYHKIUH 1715 MCCIeI0BaHUs TPOLIECCOB M 3aBUCUMOCTEH NP PELICHNH 33134
U3 JPYruX y4eOHBIX NPEIMETOB M PEaJbHOW >KHU3HM, BBIpAXATh (OpMyJaMHU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

Yuciia ¥ BbIYUCICHUSA:

CBOOO/THO OTMIEpUPOBATh MOHATUSMU: HATYpAIbHOE U II€JI0€ YHCII0, MHOXKECTBA HATypalbHBIX M LEJbIX
YHUCeJl, UCMOIb30BaTh Npu3Haku aenuMocty nenslx yucen, HOJ m HOK HarypaneHbBIX umcen uist
pelieHus 3aaa4, IpUMEeHsTh aaroput™ EBknuaa;

CBOOOJHO ONEpUpOBaTh MOHATHEM OCTaTka IO MOAYJIO, 3alMChiBaTh HATypaJibHblE YHUCIA B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEPUPOBATh IMOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX 4YHCEl,
MPE/ICTaBIATh KOMIUIEKCHBIE YHCIAa B aareOpanyeckoil U TPUrOHOMETPUUYECKOH (opMme, BBIITOIHATH
apupMeTHYeCKre Orepaluy ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHUS M HEPpaBEHCTBA:

CBOOOJHO ONEpPUPOBATH TMOHATHAMM: HUppallMOHAIbHBIC, II0Ka3aTelbHbIE M JiorapupMUUECKue
HEPABEHCTBA, HAXOAUTh X PELICHMS C TOMOILIBIO PABHOCUIIBHBIX IIEPEXOO0B;

OCYILLIECTBISATH OTOOP KOPHEH NMpH pelieHNH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJHO ONEpUPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPHUMEHSATh HEOOXOIUMbIE
(bopMyIbI ISl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



cBOOOJIHO ONEpUPOBAaTh TOHATUSMHU: CHCTEMa U COBOKYIIHOCTh YpPaBHEHHUH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBHS, HAaXOJUTh PELIEHUS CHUCTEMbl U COBOKYIHOCTEHN
palnMoHaNBHBIX, UPPALIMOHATIBLHBIX, TOKA3aTENbHBIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;
pemath pauroHalbHbIE, UPPALMOHAJIbHBIE, MIOKa3aTeNbHbIE, norapudmuueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEP KAILUE MOAYJIN U NTapaMeTpBhl;

OPUMEHATh TpapHUuecKue METOAbl JJIsi PEIICHHs ypaBHEHWH M HEPAaBEHCTB, a TaKkKe 3a1ady C
rapameTpamu;

MOJIETIMUPOBaTh pealibHble CHUTYallud Ha SI3bIKE aire0pbl, COCTaBISATh BBIPAKEHUS, YpPaBHEHMS,
HEpPAaBEHCTBA M MX CHCTEMBI [0 YCIOBHUIO 3a/lauyd, HCCIEA0BATh IIOCTPOEHHBIE MOJEIU C
MCIOJIB30BAHUEM alllapaTa aiareOpbl, HHTEPIPETUPOBATH MOIYUYCHHBIN pe3yabTar.

DyHKIUH U TPaQUKH:

CTpOUTH TpadUKU KOMIIO3ULMU (YHKIUN C MOMOIIBIO AJIEMEHTAPHOTO HCCIENOBAaHUS U CBOICTB
KOMITO3UIINH IBYX (DYHKIIUHA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOMN INIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIHH;

MPUMEHSITh (PYHKUIUU AJI1 MOJICTHUPOBAHUS U HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.

Hauvana maTteMaTn4yeckoro aHajaimsa:

WCIO0JIb30BaTh IPOU3BOIHYIO Ul UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTbh M 9KCTPEMYMBI;
HAXO/WTh HanOOJIbIlIee U HAMMEHBIIIee 3HAYeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

KCII0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUS HAWIYYILErOo PEHIeHUs B MPUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3a/1a4ax, JUIsl ONPEAEICHUS CKOPOCTH U YCKOPEHMS IIPOLECCa, 3alaHHOTIO
dhopmymoit wim rpapukoM;

CBOOO/ZIHO OMEpUPOBATh MOHATHUSMU: NEepBoOOpa3Has, OMNPENECNEHHBIM MHTErpajg, HaXOAUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH HHTErpai o popmyie Hetorona-JleiiOnuma;
HaXO/UTh IJIOLIA/IU TNIOCKUX QUTYp U 00BEMBI T€J ¢ TOMOIBIO HHTErpaa;

UMETh TPEJCTABIEHWE O MaTeMaTHUYeCKOM MOJEIMPOBAHUM HA IpPUMEPE  COCTaBIIEHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pelaTh NpUKJIaJHbIEe 3a]1a4ud, B TOM YHCIE COLMAIbHO-I)KOHOMHUYECKOTO U (PU3UYECKOro XapakTepa,
CpEIACTBaMHU MaTEMaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 9 1
ypaBHEHUS
Jlorapudmuueckas GyHKIHA. 14 1
Jlorapugmuueckue ypaBHEHHs
Henpepsieasie pynkuuu. [IponsBoanas 10 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi oOpa3oBaTeJbHbBIC
padoThI padoTsbI pecypesI
1 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U 1
' rpadux
5 Hcnonb3oBanue rpaduka GyHKIMM 11 1
' pellIeHns] ypaBHEHUI
3 Hcnonp3oBanne rpaduka GyHKIAN 115 1
' pELIeHys ypaBHEHMUH
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE
4. METO/Ibl pEeIIeHNUs TOKa3aTeNbHbIX 1
YpaBHEHUU
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE
5. METO/Ibl PEIIECHNUS TOKA3aTENbHbBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
6. METO/Ibl PEIIECHNUS TOKA3aTENbHbIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE
7. METO/Ibl pEeIIeHNUs TOKa3aTeIbHbIX
YpaBHEHUI
g Kontponbras pabota: "[lokazaTenpHas 1 1
‘ ¢ynkus. [lokasaTenbHble ypaBHeHUS"
9. Jlorapudm uucna. CoiicTBa Jorapudpma 1




10. Jlorapudm uucna. CoiicTa jorapugpma
11. JlecATUUHBIE U HATypaJIbHbIE JTOrapu(pMbl
12. JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI
13 [IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX
norapupmbl
" IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX
' norapu(MeI
15 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
' rpapuk
16 Hcnonb3oBanue rpaduka GyHKIMU 11
' pELIeHUs ypaBHEHHIA
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
17. METO/bI pelIeHus JIorapuGMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
18. METObI pelIeHus JIorapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBaerusi. OCHOBHBIE
19. METO/Ibl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU
20 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
' norapu(MUUECKUX ypaBHEHHI
”1 KonrtponsHas pabdora: "Jlorapudpmuueckas
' ¢ynkuus. Jlorapupmuueckue ypaBaenus"
HenpepriBHble GYyHKIIMN U UX CBOWCTBA
22, CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha

OTPEC3KC




MGTOI[ HWHTCPBAJIOB JIs pCHICHUA

23.
HEPABCHCTB

” IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

' (GyHKUMI 1U1s pEleHus 3a1a4

25. IlepBas u BTOpas Npou3BOIHbIC PYHKIIUU

26, Onpenenenue, TeOMETPUIECKUI CMBICI
IIPOU3BOIHOM

57, Omnpenenenue, GU3NYECKUN CMBICIT
IIPOU3BOIHOM

)8, VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

59, VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

30. [Ipon3BoiHbIE NIEMEHTAPHBIX (HYHKLIUH

31. [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

3. IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULINU (YHKIUI

33, IIponsBoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIMU (QYHKINH

34. KonTponbnas padora: "[IponsBonnas”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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